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(57) ABSTRACT 
A data storage device and method of making the storage 
device Wherein a digital and analog image may be stored 
thereon. The storage device includes a photosensitive layer 
capable of retaining an optical image thereon, Which may be 
Written in a digital format that can also be read digitally. 

SEE FIG. Ib 



Patent Application Publication May 1, 2003 Sheet 1 0f 9 US 2003/0081300 A1 



Patent Application Publication May 1, 2003 Sheet 2 0f 9 US 2003/0081300 A1 

FIG. 20 



Patent Application Publication 

62 

IMAGE / 5' (54 

May 1, 2003 Sheet 3 0f 9 

U1 
US 2003/0081300 A1 

___ :49 D53 

58 

5 

,6“? 1 

\\\\\\\\\\\\\\\\Y 
r\ 
LO 

/ 

56/ F163 



Patent Application Publication May 1, 2003 Sheet 4 0f 9 US 2003/0081300 A1 

GEITAIIv A DIGITAL 
FILE OF THE "'00 

IMAGE 

I 
CREATE THE OBJECT ‘no 
IMAGE TO BE PRINTED 

USING NEAR-FIELD OPTICS 

I 
PRINT THE GIGITAI. FILE 

USING THE NEAR-FIELD IMAGEs 
AND NEAR-FIELD OPTICS As ‘V20 

T0 PRODUCE A DIGITAL RECORD 
OF THE IMAGE AND AN ANALOG 

RECORD OF sAIo IMAGE 

FIG. 4 



Patent Application Publication May 1, 2003 Sheet 5 0f 9 US 2003/0081300 A1 

93 E65 .28.. 
\ mm 

cm @I 

mm/ I* 

V///////////////@ 8/ 
m x, > y 

kw , t z m 

mmy/l\\ /¢m 
A \ ,, 6 

mm mm AM 

am OE m %u I! Mm/ 55 6E 
\ mm / 

om 

Jr“ D n U 

\ U o U \\ mm ll 

am am 

Z 9 a 



Patent Application Publication May 1, 2003 Sheet 6 0f 9 US 2003/0081300 A1 

FIG. 6b 
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DIGITAL ANALOG RECORDING USING NEAR 
FIELD OPTICAL IMAGING 

FIELD OF THE INVENTION 

[0001] This invention relates to an article, system and 
method used for creating a digital/analog recording. 

BACKGROUND OF THE INVENTION 

[0002] Recent advances in optics provide for a method of 
exposure of materials on a length scale much smaller than 
previously realiZed. Such near-?eld optical methods are 
realiZed by placing an aperture or a lens in close proximity 
to the surface of the sample or material to be exposed. 
Special methods for positioning control of the aperture or 
lens are required, as the distance betWeen the optical ele 
ments (aperture or lens) and the material surface is 
extremely small. BetZig and Trautman in US. Pat. No. 
5,272,330 reported on the use of tapered optical ?bers as a 
means of providing exposures in extremely small areas; 
exposures of the siZe of 10 nm in area are noW relatively 
commonplace. In this case, the ?ber tip position is main 
tained to be Within some nanometers (typically 10-50) of the 
target surface. Others (see, for example, the revieW by Q. 
Wu, L. Ghislain, and V. B. Elings, Proc. IEEE (2000), 88(9), 
pg. 1491-1498) have developed means of exposure by the 
use of the solid immersion lens (SIL). The SIL is positioned 
Within approximately 0.3 micrometer of the target surface by 
the use of special nano-positioning technology as in the case 
of the tapered optical ?ber. SIL technology offers the advan 
tage that the lens provides a true imaging capability, i.e. 
features in a real object can be faithfully rendered in an 
image of reduced spatial extent. In the case of the SIL, 
images can be produced much smaller than the image siZe 
achievable through the use of conventional or classical 
optics. Such conventional optics is said to be diffraction 
limited because the siZe of the smallest feature in an image 
is limited by the physical diffraction. Exposures produced by 
means of the SIL or other near-?eld optical methods can be 
much smaller in spatial extent than those produced by 
conventional optical systems and still be readable. Near 
?eld optics has been used to create single marks in recording 
media and used to capture images not capable of being 
captured using a conventional optical microscope. A prob 
lem of the prior art image storage is that it relies on a single 
method for retrieving the image. For example; in a digital 
data storage system the data is encoded in a digital ?le, While 
in an optical system an analog image is recorded. When the 
digital ?le is Written, a protocol or hierarchical ?le structure 
is used to specify to the reading device hoW the data has been 
Written. Over time, different methods of recording or Writ 
ing, including different means of encoding the data in digital 
?les evolve and the devices and media used to read the ?les 
may change and become obsolete. When this happens it 
becomes very dif?cult if not impossible to retrieve these 
?les. In the case Where images are used as the means for 
recording and storing data, larger amounts of storage space 
on the recording medium and different materials are required 
for recording and storing the data compared to digital 
methods. 

[0003] Near-?eld technology as used in the present inven 
tion provides a means of exposure to be used in the pro 
duction of small images and to use these images for the 
production of a novel image storage system capable of 
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mixed analog and digital means of storage. Such a mixed 
mode storage system has the advantage of providing image 
storage With retrieval means independent of digital storage 
format speci?cations, While requiring less space than con 
ventional image storage means. 

SUMMARY OF THE INVENTION 

[0004] In accordance With one aspect of the present inven 
tion there is provided a method of making a digital and 
analog image storage product, comprising the steps of: 

[0005] providing a photosensitive medium capable of 
forming an image thereon When exposed to light and 
is also capable of storing data in a digital format; and 

[0006] providing an analog and digital image on the 
medium simultaneously using a near-?eld-imaging 
device. 

[0007] In accordance With another aspect of the present 
invention there is provided a data storage product having a 
support having a ?rst surface and a second surface, the ?rst 
surface having a layer made of a material on Which digital 
data may be printed. The second surface having a photo 
sensitive layer made of a material on Which analog image 
may be printed. 

[0008] In accordance With yet another aspect of the 
present invention there is provided a method for encoding 
digital data and image data on a storage product such that 
optical images or portions of optical images formed thereon 
can be read optically Without interfering With reading of the 
digital data, comprising the steps of: 

[0009] forming digital data in a storage product; 

[0010] forming optical images on the storage product 
in a separate step. 

[0011] In yet another aspect of the present invention there 
is provided a storage device having a photosensitive layer 
capable of retaining an optical image thereon and Wherein 
the optical images may be Written in a digital format that can 
also be read digitally. 

[0012] These and other aspects, objects, features and 
advantages of the present invention Will be more clearly 
understood and appreciated from a revieW of the folloWing 
detailed description of the preferred embodiments and 
appended claims and by reference to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] In the detailed description of the preferred embodi 
ments of the invention presented beloW, reference is made to 
the accompanying draWings in Which: 

[0014] FIG. 1a is a plan vieW of a digital/analog recording 
medium made in accordance With the present invention; 

[0015] FIG. 1b is an enlarged partial vieW of the digital/ 
analog recording medium of FIG. 1a as represented by the 
circle 1b; 

[0016] FIG. 2a is a cross-sectional vieW of the medium of 
FIG. 1a as taken along line 2a-2a of FIG. 1a; 

[0017] FIG. 2b is a cross-sectional vieW of a modi?ed 
medium made in accordance With the present invention 
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having a digital recording layer on one surface of the 
medium and an analog recording layer on the other surface 
of the medium; 

[0018] FIG. 2c is a cross-sectional vieW similar to FIG. 
2b of yet another modi?ed medium made in accordance With 
the present invention having a separate digital recording 
layer and a separate analog recording layer on same side of 
the medium; 

[0019] FIG. 3 is a schematic vieW of an apparatus for 
forming the digital/analog image record on the medium of 
FIG. 1a using near-?eld optics; 

[0020] FIG. 4 is a How chart illustrating a method for 
making the medium of FIG. 1a; 

[0021] FIG. 5a is a schematic vieW of a reading/retrieval 
apparatus made in accordance With the present invention 
used for retrieving the images formed on the medium 
described in FIG. 2a; 

[0022] FIG. 5b is an enlarged partial vieW of the image 
retrieved and displayed for vieWing by the apparatus 
described in FIG. 5a; 

[0023] FIG. 6a is a top plan vieW of a modi?ed digital and 
analog recording medium of FIG. 2b as taken along line 
6a-6a; 
[0024] FIG. 6b is a bottom plan vieW of the digital and 
analog recording medium of FIG. 2b as taken along line 
6a-6a; 

[0025] FIG. 6c illustrates a greatly enlarged vieW of one 
of the images that forms part of the digital record of FIG. 6a 
Where part of the digital record is actually the same image 
recorded (analog) using near-?eld optical imaging in FIG. 

[0026] FIG. 6a' illustrates a greatly enlarged vieW of 
another one of the images that forms part of the digital 
record of FIG. 6a Where part of the digital record is actually 
the same image recorded (analog) using near-?eld optical 
imaging in FIG. 6b; 

[0027] FIG. 7 is a schematic vieW of a modi?ed reading/ 
retrieval apparatus also made in accordance With the present 
invention used for retrieving the images formed on the 
modi?ed medium described in FIG. 2b; 

[0028] FIG. 8a is a top plan vieW of yet another modi?ed 
digital and analog recording medium of FIG. 2c; 

[0029] FIG. 8b is a top plan vieW of yet another modi?ed 
digital and analog recording medium of FIG. 2c; and 

[0030] FIG. 9 is a schematic vieW of yet another apparatus 
also made in accordance With the present invention used for 
forming separate digital and separate analog images 
recorded on the same surface of the medium of FIG. 2c 
using near-?eld optics. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] The invention has been described in detail With 
particular reference to certain preferred embodiments 
thereof, but it Will be understood that variations and modi 
?cations can be affected Within the spirit and scope of the 
invention. 
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[0032] The digital/ analog storage system comprises digital 
data “bits” (for example, marks on a storage medium such 
as an optical disk as described later herein), Which are 
analog “near-?eld optical images” or portions of analog 
images as shoWn in FIG. 1b. The data bits 19 are of such 
siZe that they can be read digitally to obtain a digital record 
and read in an analog means also to obtain an image. 
Applicants have found the siZe of the data bits can be of the 
order of 10 micron to 500 microns, depending upon the siZe 
and resolution requirements of the image. The method 
comprises imaging using an imaging device as described in 
FIG. 3, Which employs near-?eld optics. This method 
provides archival storage of images that is independent of a 
particular digital ?le format. 

[0033] Referring to FIG. 1a, there is illustrated a plan 
vieW of medium 5. In the particular embodiment illustrated, 
the medium 5 is an optical disk. The medium 5 can be any 
one of a variety such as a CD-rom, Writeable CD, DVD, 
Writeable DVD, digital optical tape, etc. The medium 5 
containing a plurality of near-?eld optical images 10 
recorded as digital bits 19 in a digital data stream 20 shoWn 
in an enlarged plan vieW in FIG. 1b. FIG. 1b illustrates one 
of the images 10 that form the data stream 20 Where the data 
stream 20 is actually the same image illustrated in FIG. 1b 
recorded digitally. Preferably the length “1” of the image of 
the image 10 is no greater than about 500 microns. The 
image 10 can be a circle, square, rectangle, ellipse, etc. A 
plurality of images 10 are formed on the medium 5 using 
near-?eld optics, Which Will be explained later in FIG. 3. 
The digital data stream 20 is created by forming a plurality 
of images 10 in a pattern of 16 or 32 bit data streams With 
start bits and stop bits capable of being read and decoded 
using knoWn methods for reading and decoding digital data, 
for eXample, run length encoding. 

[0034] Referring to FIG. 2a, there is illustrated a cross 
sectional vieW of the medium 5. The medium 5 comprises a 
support structure 12. In the particular embodiment illus 
trated, the support structure 12 is polycarbonate. Over the 
support structure 12 there is provided the imaging layer 16 
that can be coated directly onto the support structure 12. The 
imaging layer 16 is made of a material that changes char 
acteristics When eXposed to different Wavelengths of light 
(photosensitive). This material can be, for eXample, photo 
chromic molecules, ?uorescent materials and/or silver 
halide emulsions. In the embodiment illustrated the imaging 
layer 16 is coated directly onto the support structure 12, as 
is Well knoWn to those skilled in the art the imaging layer 
and the support structure can be one and the same. If desired, 
a protective layer 33 can be applied over the imaging layer 
16. The protective layer 33 can be formed using acrylic, 
acrylic polymers, vinyl polymers, polyurethanes, polyesters, 
and the like. The protective layer 33 can also be formed 
using chemical vapor deposition With material such as 
oXides and/or nitrides. In either case the protective layer can 
have a maXimum thickness t1 on the order of 100 nanom 
eters, When such near-?eld recording methods are used. 

[0035] Referring to FIG. 2b there is illustrated cross 
sectional vieW of a modi?ed medium 5 made in accordance 
With the present invention. In the particular embodiment 
illustrated modi?ed medium 5 has a digital recording side 
”A and an analog recording side “B”. The support structure 
12 for eXample is polycarbonate. Adigital recording layer 14 
is provided on the top surface 17 of the support structure 12. 



US 2003/0081300 A1 

The digital recording layer 14 is a dye, for example, met 
alliZed phthalocyanine. A protective layer 33 can be placed 
over the digital recording layer 14. An analog imaging layer 
36 is provided on the bottom surface 34 of the support 
structure 12. The analog imaging layer 36 can be, for 
eXample, photo-chromic molecules, ?uorescent materials 
and/or silver halide emulsions. Aprotective layer 37 can be 
placed over the analog imaging layer 36. The protective 
layers 33 and 37 can be formed using acrylic, acrylic 
polymers, vinyl polymers, polyurethanes, polyesters, and 
the like. The protective layers 33 and 37 can also be formed 
using chemical vapor deposition With material such as 
oXides and/or nitrides. In either case the protective layers 
can have a maximum thickness of t1 and t2 respectively on 
the order of 100 nanometers. 

[0036] Referring to FIG. 2c there is illustrated a cross 
sectional vieW of another modi?ed medium 5 made in 
accordance With the present invention. Like numbers rep 
resent like parts and operations as previously described. In 
the particular embodiment illustrated modi?ed medium 5 a 
separate analog recording layer 16 and a separate digital 
recording layer 14 is provided on the same side of the 
support structure 12. The analog imaging layer 16 can be for 
eXample photo-chromic molecules, ?uorescent materials 
and/or silver halide emulsions. The digital recording layer 
14 is a dye, for eXample, metalliZed phthalocyanine. A 
protective layer 33 can be placed over the analog recording 
layer 16. The protective layer 33 can be formed using 
acrylic, acrylic polymers, vinyl polymers, polyurethanes, 
polyesters, and the like. The protective layer 33 can also be 
formed using chemical vapor deposition With material such 
as oXides and/or nitrides. In either case the protective layer 
can have a maXimum thickness t1 on the order of 100 
nanometers. In the embodiment shoWn the analog recording 
layer 16 is coated directly onto the digital recording layer 16. 
It is Well knoWn by those skilled in the art that a substrate 
not shoWn may be required betWeen the tWo layers. 

[0037] Referring noW to FIG. 3, there is illustrated an 
apparatus 50 for forming the image(s) 10 on medium 5. The 
object 51 is a macroscopic representation of the image 10 to 
be formed on medium 5. The image 10 is formed in the 
imaging layer 16 by transferring light from the object 51. 
The light beam 49 from a light source 53 re?ects from a 
beam splitter 55, through a lens system 62 re?ects off the 
object 51, and passes through an objective lens 54 of 
conventional design and impinges onto a solid immersion 
lens (SIL) 56. The medium 5 resting on a stage 57 is placed 
Within a critical distance f. Images formed from such a 
system Will have a high lateral spatial resolution in layer 16. 
The light beam 52 passes through an objective lens 54 of 
conventional design and impinges onto a solid immersion 
lens (SIL) 56. The SIL 56 is positioned Within the near 
?eld-coupling limit appropriate for the particular lens in use 
by the use of a positioning device 58. European Patent No. 
1083553 provides an eXample of the means to position an 
SIL at the appropriate distance from the recording surface, 
Which is incorporated by reference herein. Such a position 
ing device could be a ?ying head as is used in hard disk 
storage devices. Alternately there are many knoWn in the art 
as nano or micro positioning technologies. The image 10 can 
be obtained from a variety of sources such as an illuminated 
object, a negative, print, and/or a softcopy display. The 
softcopy display can be a CRT, OLED or other similar type 
device. The image 10 can be monochrome or color. 
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[0038] NoW referring to FIG. 4, there is illustrated a ?oW 
chart of the method according to the present invention. The 
method comprises creation of a digital ?le of the character 
istic image to form the image 10. Adigital ?le of the image 
is obtained at step 100. Such image digitiZation methods are 
Well knoWn to those versed in the art. The digital ?le may be 
obtained by scanning a negative or hard copy of the image 
such as a print, from a digital camera, from a storage device 
such as a CD, ?oppy disk, memory stick, PCMCIA card, etc. 
The digital representation of the image is encoded by any 
one of a variety of means, such as run length encoding. An 
object 51 of the digital image 10 is created at step 110 using 
a variety of means such as a softcopy display. The image 10 
can be black and White or color. The softcopy display can be 
a CRT, organic light emitting diode (OLED) display, or other 
similar type device. Using near-?eld optics, the image 10 is 
formed onto the medium 5 at step 120 so as to produce a 
digital record and an analog record of the image 10. The 
forming of the digital record typically involves creation of 
marks or pits in the recording media. The data once encoded 
are read out by recording electronic signals that indicate 
varying light re?ectance levels as a consequence of the 
presence of the marks. For analog recording, the image may 
be read out using a variety of means including variation in 
the re?ectance, or ?uorescence signal. There is an additional 
media requirement hoWever in this case; the media must 
have a response dynamic range capable of capturing the 
intensity variation in the original scene, unless simple black 
and White images are all that is required. 

[0039] Referring noW to FIG. 5a, the image(s) 10 previ 
ously recorded on the layer can be retrieved by optical 
(analog) means or by digital technology. The image(s) 10 are 
retrieved via the analog method by scanning or optically 
vieWing the medium 5. The image(s) 10 can be vieWed using 
magnifying imaging device 80 to retrieve by analog means 
the image(s) 10 from the medium 5. The light beam 82 from 
a light source 84 re?ects from a beam splitter 86 and passes 
through an objective lens 88 of conventional design and 
impinges onto a solid immersion lens (SIL) 90. The medium 
5 in the form of an optical disk resting on a stage 92 is placed 
Within a critical distance f. The SIL 90 is positioned Within 
the near-?eld coupling limit appropriate for the particular 
lens in use by the use of a positioning device 94. Such a 
positioning device could be a ?ying head as is used in hard 
disk storage devices. The light beam 82 is re?ected from the 
image 10 on the imaging layer 16 of the medium 5, passes 
through the SIL 90, the objective lens 88, and the beam 
splitter 86, forming the image 10 onto a sensor 96 by a lens 
system 98. 

[0040] Still referring to FIG. 5a, the image(s) 10 that have 
been recorded digitally can be retrieved by digital means 
using a laser 91, photo detector 93 and logic, and control and 
memory unit 95 as knoWn by those of ordinary skill in the 
art. 

[0041] Referring noW to FIG. 5b, an enlarged vieW of the 
image 10 retrieved by the device 80 is shoWn. Using the 
imaging device 80, the image 10 is displayed for vieWing. 

[0042] Referring noW to FIGS. 6a and 6b, there is illus 
trated plan vieWs of the modi?ed medium 5 made in 
accordance With the present invention. In the embodiment 
shoWn the modi?ed medium 5 is an optical disk. The 
modi?ed medium 5 can be any one of a variety such as a 
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CD-rom, Writeable CD, DVD, Writeable DVD, digital opti 
cal tape, etc. The modi?ed medium 5 is comprised of side 
“A” (FIG. 6a) Which shows a digital record 200 of the 
images 240 and 250 illustrated in FIGS. 6c and 6d respec 
tively and side “B” Which shoWs a analog record 220 and 
230 of images 240 and 250 respectively illustrated in FIGS. 
6c and 6d as described in FIG. 2b. The modi?ed medium 5 
alloWs for both the digital record 200 and analog record 220 
of images on the same medium 5. 

[0043] FIG. 6c illustrates one of the images 240 that forms 
part of the digital record 200. The same image 240 is also 
recorded (analog) using near-?eld optical imaging on side 
“B” as represented by 220. 

[0044] FIG. 6a' illustrates another one of the images 250 
that forms part of the digital record 200. The same image 
250 is recorded (analog) using near-?eld optical imaging on 
side “B” as represented by 230. 

[0045] Referring noW to FIG. 7, the images 10 that has 
been optically recorded on side “B” (see FIG. 6b) are 
retrieved by optical (analog) means and the images 10 that 
are contained in the digital record 200 on side “A” (see FIG. 
6a) are retrieved by digital means. The images 10 on side 
“B” are retrieved via the analog method by optically vieWing 
the medium 5 using near-?eld optical imaging. The images 
10 can be vieWed using magnifying imaging device 80 to 
retrieve by analog means the images 10 from the medium 5. 
The light beam 82 from a light source 84 re?ects from a 
beam splitter 86 and passes through an objective lens 88 of 
conventional design and impinges onto a solid immersion 
lens (SIL) 90. The modi?ed medium 5 in the form of an 
optical disk resting on a stage 92 is placed Within a critical 
distance f. The SIL 90 is positioned Within the near-?eld 
coupling limit appropriate for the particular lens in use by 
the use of a positioning device 94. Such a positioning device 
could be a ?ying head as is used in hard disk storage devices. 
The light beam 82 is re?ected from the image 10 on the 
medium 5, passes through the SIL 90, the objective lens 88, 
and the beam splitter 86, imaging the image 10. The images 
10 can also be imaged onto the sensor 96 by the lens system 
98 by illuminating the image 10 via light beams 97 from a 
light source 99 Which transmit through the modi?ed medium 
5. 

[0046] The images 10 can be retrieved from the digital 
record 200 on side “A” by digital means using a laser 91, 
photo detector 93 and logic, and control and memory unit 95 
as knoWn by those of ordinary skill in the art. 

[0047] Referring noW to FIG. 8a, there is illustrated a plan 
vieW of the yet another modi?ed medium 5 made in accor 
dance With the present invention. Like numbers represent 
like parts and operations as previously described. In the 
particular embodiment illustrated modi?ed medium 5 is an 
optical disk (as described in FIG. 2c) With the separate 
analog recording layer 16 and separate digital recording 
layer 14 provided on the same side of the medium 5. The 
digital recording layer 14 is beloW the analog recording 
layer 16. The modi?ed medium 5 can be any one of a variety 
such as a CD-rom, Writeable CD, DVD, Writeable DVD, etc. 
The modi?ed medium 5 shoWs digital records 260 and 270 
and analog records 280 and 290 respectively. The arroWs 
282, 283, 284, and 285 indicate the images such as shoWn 
in FIGS. 6c and 6d can eXtend in a circle around the medium 
5. The modi?ed medium 5 alloWs for both the digital records 
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260 and 270 and analog records 280 and 290 of images on 
the same side of the medium 5. 

[0048] Referring noW to FIG. 8b, there is illustrated a plan 
vieW of the yet another modi?ed medium 5 made in accor 
dance With the present invention. Like numbers represent 
like parts and operations as previously described. In the 
particular embodiment illustrated modi?ed medium 5 is an 
optical disk (as described in FIG. 2c) With the separate 
analog recording layer 16 and separate digital recording 
layer 14 provided on the same side of the medium 5. In the 
particular embodiment shoWn the and analog records 280 
and 290 can be formed in area “C” and the digital records 
260 and 270 can be formed in area “D”. Referring to FIG. 
9, there is illustrated yet another apparatus 50 for forming 
both the digital data stream 20 and the analog image(s) 10 
on medium 5 made in accordance With the present invention. 
Like numbers represent like parts and operations as previ 
ously described. The data stream 20 is recorded on the 
digital recording layer 14 using the laser 91, photo detector 
93 and logic, control and memory unit 95 as knoWn by those 
of ordinary skill in the art. The analog image 10 of the object 
51 is formed in the imaging layer 16 by transferring light 
from the object 51. The light beam 49 from a light source 53 
re?ects from a beam splitter 55, through a lens system 62 
re?ects off the object 51 and passes through an objective lens 
54 of conventional design and impinges onto a solid immer 
sion lens (SIL) 56. The medium 5 resting on a stage 57 is 
placed Within a critical distance f; images formed from such 
a system Will have a high lateral spatial resolution in layer 
16. The light beam 52 passes through an objective lens 54 of 
conventional design and impinges onto a solid immersion 
lens (SIL) 56. The SIL 56 is positioned Within the near 
?eld-coupling limit appropriate for the particular lens in use 
by the use of a positioning device 58. European Patent No. 
1083553 provides an eXample of the means to position an 
SIL at the appropriate distance from the recording surface, 
Which is incorporated by reference herein. Such a position 
ing device could be a ?ying head as is used in hard disk 
storage devices. Alternately there are many knoWn in the art 
as nano or micro positioning technologies. The image 10 can 
be obtained from a variety of sources such as an illuminated 
object, a negative, print, and/or a softcopy display. The 
softcopy display can be a CRT, OLED or other similar type 
device. The image 10 can be monochrome or color. 

[0049] Thus it can be seen that the present invention 
provides a image storage device and method Wherein the 
storage device includes a photosensitive layer capable of 
retaining an optical image thereon and Wherein the optical 
images may be Written in a digital format that can also be 
read digitally. 

[0050] The invention has been described in detail With 
particular reference to certain preferred embodiments 
thereof, but it Will be understood that variations and modi 
?cations can be effected Within the spirit and scope of the 
invention. 

[0051] Parts List 

[0052] 5 medium 

[0053] 10 image(s) 

[0054] 12 support structure 

[0055] 14 digital recording layer 
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[0056] 
[0057] 
[0058] 
[0059] 
[0060] 
[0061] 
[0062] 
[0063] 
[0064] 
[0065] 
[0066] 
[0067] 
[0068] 
[0069] 
[0070] 
[0071] 
[0072] 
[0073] 
[0074] 
[0075] 
[0076] 
[0077] 
[0078] 
[0079] 
[0080] 
[0081] 
[0082] 
[0083] 
[0084] 
[0085] 
[0086] 
[0087] 
[0088] 
[0089] 
[0090] 
[0091] 
[0092] 
[0093] 
[0094] 
[0095] 
[0096] 
[0097] 
[0098] 

16 imaging layer 

17 top surface 

19 data bits 

20 digital data stream 

33 protective layer 

34 bottom surface 

36 imaging layer 

37 protective layer 

49 light beam 

50 apparatus 

51 object 

52 light beam 

53 light source 

54 objective lens 

55 beam splitter 

56 solid immersion lens (SIL) 

57 stage 

58 positioning device 

62 lens system 

80 imaging device 

82 light beam 

84 light source 

86 beam splitter 

88 objective lens 

90 solid immersion lens (SIL) 

91 laser 

92 stage 

93 photo detector 

94 positioning device 

95 logic, memory and control unit 

96 sensor 

97 light beam 

98 lens system 

99 light source 

100 step 

110 step 

120 step 

200 digital record 

220 analog record 

240 image 

250 image 

260 digital record 

270 digital record 
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[0099] 280 analog record 

[0100] 281 arroW 

[0101] 282 arroW 

[0102] 283 arroW 

[0103] 284 arroW 

[0104] 290 analog record 

What is claimed is: 
1. Amethod of making a digital and analog image storage 

product, comprising the steps of: 

providing a photosensitive medium capable of forming an 
image thereon When exposed to light and is also 
capable of storing data in a digital format; and 

providing an analog and digital image on said medium 
simultaneously using a near-?eld-imaging device. 

2. The method according to claim 1 Wherein said photo 
sensitive medium comprises an optical disc. 

3. The method according to claim 1 Wherein near ?eld 
optical device provides images having a siZe not greater than 
about 500 microns. 

4. The method according to claim 1 Wherein said photo 
sensitive medium has a support structure on Which a layer of 
a photosensitive material is placed on said product by 
chemical vapor deposition. 

5. Aphotosensitive data storage product made of a mate 
rial on Which digital data may be formed, the digital data 
comprising discreet image elements formed by eXposure to 
light. 

6. A photosensitive data storage product according to 
claim 5 Wherein product comprises a support structure 
having a photosensitive layer thereon. 

7. A photosensitive data storage product according to 
claim 6 Wherein said photosensitive layer includes photo 
chromic molecules. 

8. A photosensitive data storage product according to 
claim 6 Wherein said photosensitive layer comprises a 
?uorescent material. 

9. A photosensitive data storage product according to 
claim 6 Wherein said photosensitive layer comprises a silver 
halide emulsion 

10. A photosensitive data storage product according to 
claim 5 Wherein digital data is no greater than 500 microns. 

11. A photosensitive data storage product according to 
claim 6 Wherein a protective layer is provided over said 
photosensitive layer. 

12. A photosensitive data storage product according to 
claim 5 Wherein said product comprises a disc. 

13. A data storage product having a support having a ?rst 
surface and a second surface, said ?rst surface having a layer 
made of a material on Which digital data may be formed, said 
second surface having photosensitive layer made of a mate 
rial on Which analog image may be formed. 

14. A data storage product according to claim 13 Wherein 
near ?eld optics may be used to print images thereon. 

15. A data storage product according to claim 13 Wherein 
said photosensitive layer includes photo-chromic molecules. 

16. A data storage product according to claim 13 Wherein 
said photosensitive layer comprises a ?uorescent material. 

17. A data storage product according to claim 13 Wherein 
said photosensitive layer comprises a silver halide emulsion. 
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18. A data storage product according to claim 13 wherein 
digital data is no greater than 500 microns. 

19. A data storage product according to claim 13 Wherein 
said ?rst layer is made of a material on Which digital data 
may be formed. 

20. Amethod for encoding digital data and image data on 
a storage product such that optical images or portions of 
optical images formed thereon can be read optically Without 
interfering With reading of the digital data, comprising the 
steps of: 

forming digital data in a storage product; 

forming optical images on said storage product in a 
separate step. 

21. A method according to claim 20 Wherein said digital 
data is formatted in a ?rst portion of the product and the 
optical images are formed on a second portion of said 
product. 

22. Astorage device having a photosensitive layer capable 
of retaining an optical image thereon and Wherein the optical 
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images may be Written in a digital format that can also be 
read digitally. 

23. A data storage product having a support having a 
recording surface, said recording surface having a ?rst 
section Where digital recording may be placed and a second 
section Where an analog recording may be placed. 

24. A data storage product according to claim 23 Wherein 
said ?rst section is provided a on ?rst layer and said second 
section is provided on a second layer positioned above said 
?rst layer. 

25. A data storage product according to claim 23 Wherein 
said recording surface has a generally circular shape and 
said ?rst section is positioned radially inWard of said second 
section. 

26. A data storage prodcut according to claim 24 Wherein 
said ?rst section and second section comprise a plurality of 
concentric ring sections that are alternately placed. 


